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FomiotBrol and Ciclesonlde Combriration 
Field ef the liwairflaii 

"mis invention relates to phamiaceutiial composifions contabitng combinaBons orfbmioterol and (4de- 
sonldB and the use of such phaimaceulical composttions in medidne. fn particular in fte prophylaxte 
and treatment oF resiAatoiy disease. . 



Badmround 

Foimoterol vwhich Is the compound N-t2-hydrwv^1-hydroxy-2-( (2-(4-methoxyphenyi>.i^eihylalhyO 
amlno)eihyi) ptienyq fbrmamidei Is knovm itom US 3994S74. It known to be a bronchodllator and 
wed 61 the treatment of Inflammatory or obstmctive arrays diseases. 

GB 247680 discloses pregna-1 .4^len»4.Z(MIone-16-l7-acatal-2l estera and their use h the treat- 
ment of mnammatoiy conditions. Hie compounds have the general structure: 



wher^ R1 is 2-propyl. l-bu^, Z-butyl. cyclohexyl or phenyl; and R2 Is acetyl orlsobutanoyl. Qclason- 
ide Is the INN fdr a compound of fbrmula I in which R1 Is cydohotyl and R2.is isobutanoyl with the 

chemical name [1ip.i8a(l^ie,l7K(CycloheKylmelhylen)bIs(oxya-ll-hydroKy«1-(2-<nBthyl-lOT 
axy)pregna-1,4-dien-a.^ion . 

TWs compound has undergone evaluation as an antiasthmatic and pharmacokinetic studies show that it 
will be useful In an Inhaler fbnnulation. Gdesonfde is only moderately absorbed after oral admlnlstretion 
and has tow systemic adivify. Concentration of the dnig In the lungs te h®h and metabolism Oliver 
oxidases Is veiy high, gWng the drug alow plasma half-lifa. Systemic activity of ciclesonlde is three 
times lower than that <rf budesonlde^ but anti-lnilammatory adivi^ is highra-fbr the itarmsr. 

DE 19541689 is related to the combined use oFdeiesonide with a^rsympathomimBtic. for the treat- 
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ment of disorders of the respiratory tract As an example a metered dose eerosol composition compris* 
Ing ddesonlde and fbmioterol in trichoiorofluoromeBiane (R1 1) as propelbnt is disclosed. 

EP-A-05041 12 disdoses examples of pharmaceutical oomposiiions for aerosol use comprising fpr- 
moterol fumarate. 

WO 93/11747 discloses a ptiarmao^cal suspendon fonnulaBon suftal>le for aerosol admbil^tlon, 
consisting essentially of a therapeuUcaDy effecUve amount of a drug and a propellant selected from the 
group consisting of HPA 134a, HFA 227, and a mixture thereof, the fbmiulation being ftirther c^iarBcter- 
ized in that it exhibKe substantially no growth in particle size or change in crystal morphology of the drug 
over a prolonged period. Is substantially and readily redlspersible, and upon redisperslon does not floo- 
cutate so quickly as to prevent repmdudble dosing of tho drug. The application specificany discloses 
formulations of fennotBrol fumarate in HFA 134a, HFA227 and 1:1 mixtures of HFA 134a and HFA 
227. 

WO 83/1 1745 discloses pharmaceutical aerosol formuialions, subsianQally free of surfactant containing 
fluorocarbon or hydrogerhcontalnlng chlorofluorocarbon propellants and up to 5% of a polar co-soWenL 
Preferred propellants are HFA 134a and HFA 227, which are preferably used alone. The prefenBd polar 
co-solvent Is ethanol and n Is stated ftiat In general only small quantities e.g, 0,05 to 3.0% w/W of polar 
co-solvent are required to improve the dispersion and the use of quantities in excess of 5% wAat may 
dlsadvantageously tend to dissolve the medicament 

WO 97/47286 discloses a phannaceutical suspension formulaQon suitable for aerosol administration, 
consisting essentially oft (a) from 0.0025 to 0.1 % w/W of mloTjnlzBd fomioterol, or an acid addition salt 
thereof and (b) from 0,1 to 5.0% wAv ethanol. (c) HFA I34a. HFA 227 or a mixture of HFA 227 and 
HFA 134a and optionally (d) a surfactant other than a monoacetylatsd or diacetylated monoglyceride, 
the formulation being further characterized in that it exhibits substantially no growth in particle size or 
dhange in crystal morphology of the drug ov€»- a prolonged period, Is substantially and readily redls- 
persible, and upon redispersion does not flocculate so quickly as to prevent reprodudble dosing of the 
drug. The application specifically dtscloses formulations comprising fbmioterol fumarate dispersed bi 
HFA 134a, HFA 227 or mbctures thereof and 1 to 3% ethanol. It Is stated that it is Important to ensure 
the fbrmoterol fumarate does not come into contact with high concentrations e.g. above 10% w/W, of 
ethanol since the drug would dissolve leading to instablliiy and crystal gnswth problems In the final for- 
mulation and that the maximum concentration of ethanol during formulation Is preferably less than 5%. 
It is stated that aerosol compositions consisting of fbrmoterol fUmarate, HFA 134a and ethanol have 
proved to be extremely sensifive to ethanol concentration and an ethanol concentration of 3.5% wAv 
may cause unacceptable crystal growth. 

WO 98/52542 discloses a phannaceufical compositions comprising a therapeuUcally efFectlve amount 
of a compound of the fbmiula (I): 
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wherein R1 is 2-propyl» cyclohexyl or phenyl: and R2 (s acetyl or isobutanoyl and a hy* 

drofluorocarbon propellant pref^abty seeded from 1.1.1,2-4ebafluoroethane. l,1,1,2.3.3|34ieptafluo- 
fYipropane and a mixture thereof, and cosolvent, preferably ethanof. In an amount effective to sdubHize 
the compound orformub (I) and optionally a surfactanL The appiioafion speciRcafly discloses soiutton 
fbnmulations comprising tidesonlde (1 to 5 mg/ml} In HPA 134a, HFA 227 or mixtures of l-IFA 134a and 
HFA227 and 5 to 20% by wdght ethanol. 

Despite the various approaches i&ed in formulating drugs for use fn aerosol Inhalation, a number of 
serious dtfficutties and unoertaintiBs are still often encountered In attempting to denrelop a physically and 
chemically stable HFA 134a and/or HFA 227 based fomiulation that relbbly deilvere an accurate dose 
of drug having the proper partitas size range. In particular fbrmoterol Is reported to be very sensitive in 
HFA 134a and/or HFA 227 propellant Up to date no medicinal aerosol ibnnoterol product teased on 
HFA technology is available on the market 



Summary of the Invention 

There Is a need fbr a HFA 1 34a and/or HFA 227 based medicinal aerosol product containing fDrmoterol 
and dclesonide that is chemically and ph^icaliy stable and that Is suitable far delivery to the respiratory 
system of a patient 

Surprisingly tt has been found that it is possible to provide physically and chemically stable formulations 
suitable for aerosol adminisbation comprising ttieFapauffically elective amounts of fonmoterol and dde- 
sonlde in suspension in HFA 134a and/or HFA 227 propellant 

Accordingly in one aspect of the present invention there Is provided a pharmaceuticat suspension for- 
mulation suitable for aerosol administration comprising particles of mimnizad fbrmoterol or a pharma- 
ceutically acceptable salt, solvate or ph^lologically functional derivative thereof, said particles being 
suspended In the ftormuIaSon end particles of mioronizBd ctclesonide or a pharmaceutically acceptable 
salt solvate or phy^loglcally fUndional derivati^ thereof, said particles being suspended fn the 
fbnmulation and a propellant selected fhmi IJ.I^-tstrafluoroethanew 1,1p1,2.3,3>heptafluoropropane 
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tetlon and a pn,pellam selected 1.1.1.24Bl«fluon,e^ 
mixture thereof. 

Prsfened fbrmulallons accorting to (ho tnvention exhibit substantially no growth in partde siza or 
Change In crystal morphology of the fbnnotsrol and/or ddesonlde over a prolonged period, am reader 
.^dlspersible. and upon redisperslon do not flocculate so quIcWy as to prevent reproducing dosmg of 
ddesonlde and/or fbnnoterol. 

In addition to stability the fbmiulatlons according to the Invention pmvide a significant unexpected 
therapeutic benefit, particularly a synergistic therapeutic beneW. m the treatment of Inflammatory or 
obstn.cllve am^ diseases. In particular. It has been fbund that compositions containing ddesonWe 
and (bnnotarol induce an entHnflammatory activity which Is significantly greater than that induced by 
cidesonlde and fbrmoterol alone and that the amount of ddesonlde needed tor a given a^^"^' 
tory efreclmay be significantly reduced when used in admWurewRh Ibrmotsml. ^^^^^^ 
HsK of undesirable Side efiectsftom the repeated exposuratothesteroldi^^^ 
inflammatory of obstructive aln»ays diseasee. Furihem^ors. using the compositions of the Invention. 
pl^rmaceJL. compositions. Which havearapld onset andalong^^^^^^ 
In particular the combination thempy according to the inventions pem^lts the establishment of a t«^ce 
daay In particular once daily dosing regimen witti consequent subslantial benefits in. for example B« 
treatlnent of obstnidive or inflammatory aln/«ys diseases (e.g. higher patient compliance. less side 
effects). 

Cldesonlde (herelnafler also refen^ to as acttve Ingredient) Is the INN fbr a compound wHh the 
chemical name iiip.i6c<WB.17^(CyclohaxvIm6thylen)bIs(o^^^^ 

t)pregn».1 Allan-3.«Mion. ClcIeson.de and Its preparation are disclosed in DE 4129535j:^eson. 
we as used herein also includes, pharmaceutlcally acceptable salts of ddesonlde. solvates^ ddeson- 
ide. physiologically functional derivatives of ddesonlde or solvates ther^^^ 

fundlonal derivative'' Is meant a diemlcal dertvaflve of ddesonlde having the same physloI08lca^«> 
ton as ddesonlde. fbr example, by being convertibia in the body fliei^to or by being an ac^ 

ine of ddesonlde. Physiological flihdional derivatives of ddesonlde which may be mentioned In con- 
nection With the Im^nBon are Ibr example the 21*ydn«y derfvafive of cldes^^^^ 
name i6a.17K?2R.S)^ohexyImethy|end|oxy-1ip.2lKlMroxypregna-1.4<ne^^^ In particu- 
lar i8„.i7K2ZR)^oh«^'"«*^«^«°^^^P-2^-*'^y*°^'^^^^ "^"""""^ 
and Its preparation are disdosed m WO 94^2899. 

Fomioterol (hereinafter also referred to as adive Ingredient) Is the compound NH2.hyd,«v«-(1-IV- 
dmxy2-( (244-methoxyphenyl)-l.meihytelhyl) amlno)ethyl) phenyQ fbmiamlde. and is disdosed In US 
3994974. Fomioterol as used herein also bidudes. pham.aceutlcally acceptable salts of fbmioterol. 
solvates rffbmioteml. physiologically fijnctional derivatives of fbm»oterol or solvates thereof. As would 
be appredated by the sknied person, fbmtoterol may exist m fbmi of different stereoisomers. The pre- 
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sent invention mdudes all stereoisomeis of fbnnoierel either in substantially puie ftorm or admixed In 
any prepoiiione. In one emtradiment of tlie invention. Ibnnoterel Is present in Sie fbrmulafions aceanflng 
10 the invention essentially as R.R-formoterol. Essentially as i^R-fbnnotaral In connection with the pre. 
sent InvenBons refsis to a raOo of R.R-fbniioterol In a mixture of stereoisomeis of fbrmoterol of at least 
95%. preferably at least 99%. Stereoisomers of ftmnoterol are for example disclosed In W09B/21 175, 
WO 89/17754. US 6068833 and US S79S584. By the term "physiologically ftmcHonal derivative'' is 
meant a chemical deijVativa of tomioteroi having the same physlologica] function as the free com- 
pound, fbr example, by being convertible in the body thereto. Suitable salts aeconjing to the invention 
include those formed vvKh both oisanleand inorganic adds. PhannaeeuVcaliy acceptable add addiSon 
salts include but are not limited to those fonned from hydrochlorfe. liydrobromic, sulphuric; citric; tar- 
iaric. phosphoric lactic, pyrwlc. acetic, trifluoroacetic sucdnio. oxaRo. lumaric. maleic ""iTOTOtio. 
melhanesulphonic, ethanesulphonic p> toluenesulphonic. benzenesulphonlc. Isethlonlc. and naphlha- 
lenecartioxync, such as i-hydroxy-2-naphthalenecarboxync adds. Formoterel liimareta and R.R.flM- 
moterai fUmarate are preferably mentioned in connection virith the invention. 

As mentionsd above, both ddesonlde and fbmioterol and their phannaceutically acceptable sails. 6o»> 
vates. and physlologlcaily functional derivatives have been described for use In the treatment of r^pira- 
toiy diseases. Therefore, ftwrnulattons of ddesonlde and fomnoterd and their pharmaceuticaliy accept- 
able salts, solvates, and physiologically funcUonal derivatives have use in the praphyiaxis and treatment 
of dinieai conditions fbr wrtjlch a selective ^z-adrenoreceptor agonist and/or a giucocorticosteroid Is 
indicated. Such conditions include diseases assoctated wHh reversible alnNays obstructlan such as 
asthma, nocturnal asthma. exereise^ndUced asthma, chrenie obstructive pulmonary diseases (COPD) 
(e. g. chronic and wheezy bnnchiHs. emphysema), respfretory tract infection and upper respiretory tract 
disease (e. g. ihinilb, such as all«gle and seasonal rhinitis). 

Accordingly, the present Invention provides a method fbr (he prophylaxis or treatment of a dinical condi- 
Iton m a mammal, such as a human, for which a selective Ar«drenoreceptor agonist and/br glucocorti. 
costerold is indicated, which comprises administration of a therapeutically effective amount of a phar- 
maceutical fomiulation according to the invention comprfsing fomtoterol or a pharniaceuQcai acceptable 
salt solvate, or physloioglcaiiy functional derivativB thereof and cidesonide or a pharmaceutical ao- 
ceptable salt solvate, or physiologically fUncUonal derivative thereof. In particular, the present invention 
provides such a method itor the prophylaxis or treatment of a disease assodated with reverettJle airways 
obstruction such as asthma, chronic obstructive pulmonary disease (COPD). respiratory trad Infection 
or upper respiratory tract disease. 

The amount of fbtmotarol and ddesonlde. or a phannaceutlcal acceptable salt solvate or physidogi- 

callyfundlonalderivathre thereof whidi Is required ID adilevealherapeutfceflbdwni. of couree^ 
with the particular compound, the subject under treatment and the particular disorxler or disease being 
treated- As a monotherapy, fomioteroi Aimarate Is generally administered to aduK humans by aeiusd 
mhalatlonatadoseof ej/gto l?^g (conB5pondingto4.gpgto9.i!^gfbnnoterol)twioedailyoruplD 
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24pg twice daily. As a monotherapy, ddesonlde is geneially administered to adult humans by inhalation 
at a daily dose of from O.OSmg to 1.8mg. which can be admlnlst^d In one or several doses. 

It Is pieferred In connection with the present Invention to have a twice dally dosing regimen. Surprisingly 
it has been found thatfonmoterol in comblnaflon w»i ddesonlde may be effectively administered as a 
once dally dosing regimen. Further subject of the Invention therefore Is also combination of ddesonlde 
with fbrmoterol In (he form of once daily dosing regimen. 

Suitably, the phamiaceutlcal fbmiulatlons which are suitable for Inhalation according to the Invention 
comprise the active ingredients In amounts such that in case of administration by Inhalation from inhal- 
ers eadi actuation provides a therapeutically effective dose, for example, a dose of fomtoterol fUmarate 
of 4;/g to 24ag, preferably e/f g to 1 ^g and a dose of ddesonlde of 1 Q vg to 1 eoo^ig. preferably 4Q^g to 
800//g, more preferably, 50//g to 400A/g. It is parHcularly prefened that each actuation provide a dose 
herapeutically effective for a twice dally dosing regim^t or more parflcularly pref^d for a once daBy 
dosing regimen. 

Phannaceuflcal formulatlons according to the invention, depending on the valve chamber to be used, 
may suitably contain from about 0.2mg to about 8mg ddesonlde per ml, preferably from 1mg to 4mg 
per ml. ddesonlde may be formulated In different strength of doses e.g. 1mg per ml, Zmg per ml or 
4mg per ml. Formoterol mgy be present In the fonnulations accoidlng to the Invenflons linom about 
0.04mg to O.Smg fonmoterol per ml, preferably litmi O.ogmg to 0.4mg foimoteroJ per ml and may be 
fonnulalBd In different strength doses as wen. 

The phamiaceutlcal ftormulatlons according to the invention may further indude other therapeutic 
agents for erample anticholinergics such as ipatroplum and tlotroplum. phannaceutloany acceptable 
salts sails or solvents thereof. Samples, which may be mentioned are ipatroplum bromide and tlotro- 
plum bromide and solvates thereof. 

Suitably, the phamtaceufical formulaHons which are suitable for inhalation according to the invention 
prwide therapeutically effective doses that permit the establishment of a twice dally (bis In diem - b, I. 
d) dosing regimen and In particular a once daily dosing regimen. 

Suspension aerosol fonmulation refers to a fbnnulation in which the drug is in particulate form and is 
substanttally insoluble In the formulation. 

Propellent systems for aerosol formulatlons based on HFA134a (1, 1, 1. 2-terafIuorBthane) and HFA 
227 (1. 1. 1, 2, 3. 3. S-heptafluoropropane) are disdosed In, for example, EP 0372777, W0gi/D4011, 
W091/11173. W091/1149S, W091/14422. W093/11743, and EP-0553298. These applications are all 
concemed with the preparatton of pressurised aerosols for ttts administration of medicaments and seek 
to overcome problems associated with the use of this new dass of propellents. In particular the prob- 
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lemsof stabflRyossociated wRh the phaimaceutreal fbmiMlations pmpared. The applications propose, 
far example, the addition of one or dioib of endpienfs sueh ae polar cosolvents or wetting agents (e-g. 
alcohols such as ethanol). alkanes. dimethyl ether. surfiKtants Ondudingfluorinated and non-fluerina. 
ted surfactants, carboxylic adds such as oleic add. poiyethoxylates etc.) or buHong agents sudi as a 
sugar (see for example WO02«03g4) and vahldes sudi as sails of cromoglidc add and/or nedocmmO 
which are contained at concentrations, which are net therapeutically and praphylactiealiy active (see 
WO0(V07567). 

The Ibnnulations eeeording to the mventlon majf contain additional eicdpients as mentioned above. 

In a preferred embodiment of the Invention the fbnnulatibns contain a welling agent, prefeiabbr ethanol 
and optionally a surfactant, prei^rabiy oleic add. The presence of the ethand assist In (he stabOi^. the 
general perfbmiance and In the manufadurfng of the fbnnulation. Ethanol is prefbiebly present in w 
centratlon range, whid) does not lead to dissolution of the ddesonide in the propeliant (bnnulatlon and 
does not cause undesiTed efiieds on formotend. nefnebly ethanol is present in the Ibnnulations ac 
cording to the invention below 3% (w/w). more preferably below 2%. particularly pref^ble below 1% 
■and most pieieretriy below 0.5%. 

The aerosol fbmnuiatlons according to the invention may prefsrebly contain surfectant Suitable surfac 
tante are Known m the art and hdude oleic add. sorbitantrideate and ledthln. A preferred surl^nt is 
dele add. me amount of surfadant. whidi maybe present in the formulation according to the mventlon 
is usually In the range of ^ut 0.001% to 0.1% (uvAm). 

in another embodiment the formulations acoordlng to the invention additionally contain a bulking agent 
and/or vehicle. Bcamples of bultdng agents whldi may be mentioned In connedion with the invention 
are sugar (such as lactose, lactose monohydrate. glucose. D+ trehalose dehydrate). DL-alanine and/or 
ascorbic add. Suitable bulidng agents are also disdosed In WO02«03g4.The weight ratio of active 
ingredient (ddesonide and fbmioterol) to bulking agent is generally In the range of 1:0.1 to 1 :100 pref- 
erably 1.3 to 1 :40. The bulking agent is pretorebly present in micrenized fbnn with a mean partide size 
diameter of less than 1 00 mierans. desirably lese than 20 microns, and preferably In the range 1 to 1 0 
microns, for example. 1 to S microns. In a preferred embodiment the mean partide size diameter is 
below 1 micron sudi es described in WOOZ^oaSA. 

In another embodiment of the im^tion the fennulatlons according to the Inventions additionally contain 
vehldes sudi as phannaceuifcaHy acceptable salts of cromoglldc add and/or nedocremil v4iidi are 
contained at eoncentretions. whidi are net therapeuHcally and prophyiacticaliy active (see 
WO00(075e7). in a preferred embodiment the salt of cremogllde add Is the disodlum salt (disodlum 
diromoQlycate) end the salt of nedocremil is the sodium salt These vehldes are generally present tn 
the range of 1 0:1 to 1 :i 0 by weight based on the we^t of the adive ingredients. These vehfcles are 
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also pi«ent preferably In micronteed ton, with a mean partiele sIzb diameter of preferably less than 10 
microns. However ihey may also be present with greater paitide sizes. 

nie BtiO^ mgredlents (cidesorfde and fbrnioterol respectively) piesent as particles in the formulations 
acooidins to the Invention stiould be in a fbnn so as to pem)lt inhalation of substantially an of the active 
ingredients Into the lungs upon adminbtraHon of the aerosol fbnnulation. Thus the acHve Ingredients 
Should -unless obtainable by chemical processes m a suitable sfee- be micronBsd so as to pemilt taha- 
latlen of 8ut»8tantially all of the aottve mgredlents Mto the lungs upon administration of the aerosol for- 
mulation. Thus the adive mgredtents have a mean particle size diameter of less than 1 00 microns, 
desirably lees than 20 microns, and preferably in me range 1 to 10 microns, far ejomple. 1 to 5 mn 
crons. 

The fomiulatlons accorting to the Invention may be prepared by adding the required quantity of acBve 
ingredients Into an aarosol vial, crimping a valve on the vial and introduoing propeBant or opthmally a 
prefixed blend of propellant and optionally further exdplents such as surfedant through the valve. 
Alternatively the acHve ingredients may be added to a chnied propellani or opfionally a pre^nlxed blend 
of propellant and optionally ftirther exelplents and dispersed using a suHaWe mixer. After homogenlsa- 
tlon the suspension can be filled into aerosol vials and the vial closed by crimping a valve on the vlat. 

Canisters generally comprise a container capable of v«ithstandlng the vapour pressure of the propellant. 
such as plastic or plasfic^ated glass botHe or preferably a mstal can. fbr ©ample an aluminium can 
v«Wch may optionally t)a anodised. teoquer^oated and/or plastlw^ated. which oontabier Is closed with 
a metering valve. It may be preferred that canlstere be coated with a fiuorocaTOon polymer as described 
In WO geaziSO. tbr example, a co-poiymer of polyethersulphone (PES) and polytetrafluoroethylene 
(PTFE). Another polymer fbr coating that may t>8 contemplated is FEP (fluoiinated ethylene propylene). 

The metering valves are designed to deliver a metered amount of the fbnnulation per acluaBon and 
incoTJorete a gasket to prevent leakage of propellani through the valve. Tite gasket may compnse any 
suitable elastomerlc material such as fW example low densHy pdyelhylene, chlorobulyl. black and whBe 
butadlene^orylonilrilB robbere. butyl robber and neoprene. ThennoplasUc elastomer valves as de- 
aeribed m W092/11190 and valves containing EPDM rubber as described In W09S/D2650 are especially 
suitable. Suitable valves are commercially available from manufacturers well knovm in the aerosol In- 
dustiy. for example, from Valois. France (eg. DF10. DF30. DFBO). Bespak pic. UK (eg. BK300. BK356. 
BK357) and 3M-Neotedinic Ltd. UK (eg. Spraymiser). 

Vawe seats, espedafly the gasket seal and also the seals around the matarlng chamber, will preferably 
be manufaohjred of a material, whteh is Inert to and resists extraction into the contents of thefermula. 
tion. espetially when the contents Indude eihand. 
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Valve materials, especialiy the material of manufacture of the metering diamber, wDI prafarably be 
manufactured of a material which Is Inert to and r^lsts distortion by contents of the fomftulatlonr espe- 
c^lty when the contents tndude e^anol. Partlcuiariy suitable materials for use fn manufacture of the 
meterfng chamber Indude polyesters eg polybulyleneterephthalate (PBT) and aoetals, especially PBT. 

Materials of manufacture of 9ie meteifno chamber and/or the valve stem may desirably be fluorinated, 
partially fiuorinated or impr^iwted vAh fluorine containing substances in order to resist diug deposi- 
tion. 

Valves, which are entirety or substantially composed of metal components (eg Spraymiser. 3M*Neo- 
technlc)i are especially prefenred for use according to the invention. 

It should be understood that in addition to the ingredients partteularfy mentioned above, the fonnulations 
of thi^ Invention may include other agents conventional in Oie art having regard to the type of formula- 
tion m question. Furthenno^ the dedmed formulations Intiude bloequlvalents as defined by ttie US 
Food and Drugs Agency. 

Amounts expressed (n percent (%) refer to percent of weight, based on the totel weight of the fonnula- 
tion (w/W) unless slated differ^itly. 

The invention will now be niustrated by the fbllowlng eDcamples without restricting it 
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pwmplo 1* ;u|atered P ose Inhaler 

A soJ«8on of 1 .07 g emanol and of 250 g T6 227 Is Hquified by cooHng to a temperatu^ 
50-C m a ataimass steel vessel. 1 A2Xi 9 mteroni^d CldesonWe Is transfened '"^ me v^e^ 
dispersed in the ethanol/propenant mixture using a high shear mixer. 200 g TG 227 is ffll^ Into a batch- 
Jvessel and HquWed by cooling to a temperatuia of approx ^'C 0.214 g mi«onl«d dteodhon oo- 
moglycate IS transient intoihebatd^lngvessel and dlspersedusingahlgh shear m^^^^^ 

moterollumarate dihydmte is added to the thilled suspension. Tiie ««P««'»" ''^'T "'^^T^' 
usingthe high Shear mixer. Tl^acldesonldesuspenslon ih elhanoim3227 IS then 

babying vessel. The suspension Is homogented Ibr sufficient time to give a homogenous suspension. 
T^^lsLed to thesuspenslontoatotal weight of 500 g.Whfe 

Is filled in aluminum cans and a 50mI metering valve Is crimped into place. EaOx aduatlon of 70 mg 
delleveis 200 pg of ddesonlde and 8 pg of ftrnnoterol fUmaiata. 

pii^ li^pia 2t Metered P mb Inhaler 

Asolutlon Of 1 JI7g elhanol and of 250 g TO 227 Is fiquffied by cooling to a temperalum of approx. - 

50-C in a stainless steel vessel. 1 .^28 g micronteed Cldesonide Is transferred Into the vessel aid d«. 

re^eJ-^remanoWnantmbclureusingahighshearmlKer.ZO^ 

Lelandliquffied by cooling toatemperatureofapprox.^0-C.0.043g^nnc^^^ 

te transfen^d Into the batching vessel and disposed using a high shear mbcer. The oldesonlde susp«l- 

slon in emanoI/TG227 is then transferred into thebatchlng vessel. Tbes^^^^^^ 

sufficient time to glveahomogenoussuspenslon.TG 227 is added to the suspension toatete^^w 

of5OO0.Vymilecoolingar«ls.lrringthe suspension IS tnied in aluminum c^ 

IS Crimped into place. Each actuation of 70 mg delieve,s 200 m of ddesonlde and 6 pg of fbmioterol 

fumarate. 

c^i- pia MatanBd D mb Inhaler 

0 OSg of Oleic add Is dissolved in 1.07g elhenol. 250g of TG 227 a,« added and the mixture Is liquified 
^ oooimg to a temperaturs of apprex. in a stainless steel vessel. 1 .428 g microni^d Cldesonide 
tetransfanad mto the vessel and dispersed In the ethanol/propellant mixture using a high ^hearmU^. 
200 g TG 227 Is filled Into a batdiing vessel and liquified by cooling to a temperature of approx. -50 C. 
0 043 g IbnnotBW. fumarate dihydrate Is bansferred Into the batehing vessel and dispersed using a high 
Lrmbcer.i^e ddesonlde suspension in elhanol/TG227 IS then transf^ into the ^^^^^ 

The suspension is homogenbedlbr suffidenttlme to give a homogenous suspension. TG 227 ^ added 
to the suspension to a total weight of 600 g. WhHe cooling and sttrring the suspension Is filled in aluml- 
num cans and a SOpI metering valve is crimped into place. actuaUon of 70 mg delievera 200 pg of 
ddeeonide and 6 of fonnoterol lumarate. 
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Although the inventon has been described in terms of prafbirBd fbnnuiattone and heredients. ft will be 
understood that these are not intended to be HmHIng. To the contrary, those sKIDed In (he art wOl under, 
stand that various optional ingredients may be included, such as flavauiing agents, pieservatlvaa; addi- 
tional active Ingredlenfs. and the like, white stfll embodying the present invention. 
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Clalroa 



1 PhaimaoeuHralsgspenslonfonnulaaoneomprlBlng 

a. partldes of fbrmoterol or a pharmaceuHcally acceptable satt. solvate or physiologically 
ftmctJonal derivative ttisreof. eald partides being suspended In the formulation. 

b. particles of ddesonlde or a pharmaeeulically acceptable salt, solvate or physfotoglcally 
lunctional derivative thereof, said partWes being suspended in the fbnnulalion and 

c apiopellanteelecledftom 1.1.1.2^fluoroethane. 1.1.U.3.3.3^»Bptafluoroprepaneand 

a mixture thereof. 

2. Phaimaceuiical suspension fbrmulation according to dalm 1 consisting of 

a partldes of mlcronlzad fbrmoterol. or a pharmaceuticEdly acceptable salt, aolvate or physio- 
logically ftjnctional derivafiva thereof, said particles being suspended in the fbimulation. 

b parades of mioronteed ddesonlde or a phamiaceutlcally acceptable salt, solvate or 

physiologically fUndional derivative thereof, said partldes being suspended In the fbrniulB- 

o» ethanol. 

d. apropellantsBlBckedfrom 1.1.1.24etrafluoroethane. l,l.lA3.3^-heptafluon,propaneand 
a mbrture thereof and 

e. optionally a surfactant 

3. suspension pwmulaHon according to any of the proceeding dalms containing less than 3% by 
w^ht of ethanol. 

4. PharmaoeutJoai suspension fbrmulatlon according to dalm 1 consisting of 

a partides of mlcroniffid fbrmoterol. or a pharmaceutleally acceptable salt, solvate or physio- 
logically functional derivative thereof, said partldes being suspended In the formulation. 

b partldes Of mlorenlzBd ddesonlde or a phaimaceutlcally acceptable salt, solvate or 

physiologically ftindlonal derivative thereof, said partldes being suspended in the fbnnula- 

tion, . 
o. a pn^pellant salacted from 1,1.1.2-tetiBfluoroathana. 1,1,1 A3 A34ieptafluoiop,opane and 

a mixture thereof and 
d. a surfactant 

5. suspension fbimulaUon according to any of the proceeding dalms containing I^R^nnoterol. 

6. Suspension fbimulaUon according to any of the proceeding dalms oonlaJning fbrmoterol fu- 
marate dlhydiate. 
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7. Suspenston fbrmuiatlon according to any of tfie proceeding daime containing oleic add as sur- 
factant. 

a. Suspendon fbnnulaiion according to any of the proceeding daims containing about 0.001 to 0. 1 
% (wM of oleic add. 

9, Suspension formulation according to any of the proceeding dalms containing HFA 227 as propei- 
■ant 

10, Suspenston fonmulation according to claim 1 containing disodium chromoglycata at concentra- 
tions, whictv are not therapeutically and/or prophylactically adive. 

11 , Suspension fonnulation according to daim 1, which is administered in once dally dosing regimen. 
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Abstracdt 

Itlis invention relate to phannaceutical compositions contafning comblnalions of formoterol and dde- 
sonide and tha use of such phannaceutical composltlans in medicine, in particuiar in the proptiylaads 
and treatment of resplretoiy disease. 
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